A new standardized electrochemical array for drug metabolic profiling with human cytochromes P450.
Over the past two decades, a wealth of information on the human cytochrome P450 enzymes and their role in drug metabolism both in vitro and in vivo has been gathered. Our understanding of this area has progressed greatly, but our confidence in the development of quantitative projections of drug interactions, made from in vitro data, is somehow still shaky. There are therefore no doubts in the necessity for reliable and fast methodologies for P450 drug metabolism analysis, capable of providing accurate and precise in vitro data. This paper reports on the first integration of a P450-electrode into a microtiter plate format for the rapid determination of the affinity parameters (K(M)) for a set of known drugs. The most relevant human drug metabolizing cytochromes P450, isoforms 3A4, 2D6, and 2C9, have been covalently bound to a gold electrode via a 10-carboxydecanethiol and 8-hydroxyoctanethiol (1:1) self-assembled monolayer at the bottom of an eight-well microtiter plate. The electrochemical response of the P450-electrode and the performance of the platform have been validated using a set of 30 known drugs with K(M) values spanning from less than 1 to more than 100 μM. The K(M) values obtained using this platform show an excellent error, and their ranking is within the range of those present in the literature determined from conventional incubation experiments with cytochrome P450s 3A4, 2D6, and 2C9.